NMR spectra
Figure S1-1. 1 
H NMR spectrum of compound [1](I)2in d6-DMSO.
Figure S1-2. 13 C NMR spectrum of compound [1](I)2 in d6-DMSO. 
Crystallographic Information (1) Crystallographic data collection and refinement of the structure
Crystal [1] (Cl)2 were coated with paratone oil and the diffraction data were measured at 173 K with
Mo K radiation on an X-ray diffraction camera system using an imaging plate equipped with a graphite crystal incident beam monochromater. The RapidAuto software 1 was used for data collection and data processing. Structure was solved by direct method and refined by full-matrix least-squares calculation with the SHELXTL software package. For [1] (Cl)2, one bis-imidazolium cation and two chloride anions are observed as an asymmetric unit.
All non-hydrogen atoms are refined anisotropically; The hydrogen atoms of respective atom were found in the difference Fourier map and refined with isotropic displacement coefficients U(H) = 1.2U.
Refinement of the structure converged at a final R1 = 0.0406 and wR2 = 0.0801 for 2333 reflections with I > 2(I); R1 = 0.1020 and wR2 = 0.1201 for all 3842 reflections. The largest difference peak and hole were 0.569 and 0.579 e·Å 3 , respectively.
A summary of the crystals and some crystallography data are given in 
Mo K radiation on an X-ray diffraction camera system using an imaging plate equipped with a graphite crystal incident beam monochromater. The RapidAuto software 3 was used for data collection and data processing. Structure was solved by direct method and refined by full-matrix least-squares calculation with the SHELXTL software package. 4 For [1] (Cl)2, one bis-imidazolium cation and two chloride anions are observed as an asymmetric unit.
A summary of the crystals and some crystallography data are given in (2) Detailed crystallographic data of [1] (Cl)2 (1) C (1) 7121 (4) 7491 (3) 524 (2) 20 (1) C (2) 4254 (4) 8704 (2) 768 (2) 18 (1) C (3) 5176 (4) 8748 (3) 1728 (2) 20 (1) C (4) 8792 (5) 6695 (3) -47 (3) 25 (1) C (5) 5005 (6) 7549 (4) -1081 (3) 38 (1) C (6) 2270 (4) 9267 (3) 485 (3) 27 (1) C (7) 4477 (5) 9384 (3) 2790 (3) 28 (1) C (8) 7912 (4) 5708 (3) 3368 (2) 19 (1) C (9) 7644 (4) 5369 (3) 4446 (2) 20 (1) C ( 
Symmetry transformations used to generate equivalent atoms: (1) 15 (1) 15 (1) 0(1) -4 (1) 1 (1) N (2) 28 (1) 22 (1) 16 (1) -2(1) -6(1) -1 (1) N (3) 22 (1) 18 (1) 16 (1) 0 (1) -2(1) 0 (1) N (4) 24 (1) 26 (1) 16 (
C (2) 18 (1) 15 (1) 21 (2) 3(1)
C (8) 16 (1) 19 (1) 22
Cl (1) 27 (1) 29 (1) 44 (1) 11 (
Cl (2) 42 (1) 23 (1) 34 (1) Hydrogen-bonding-like interactions in the Clˉ···H-CH3 and Clˉ···H-CH2-NH3 + molecular systems using the geometries of crystal structure of [1](Cl2), where the non H atom has been replaced by H using a proper C-H/N-H bond length. Though the overlaps are small, they shows bonding-type overlaps, implying a minimal feature of covalent bonding still even at somewhat long Cl...H distances. The structures optimized at the B97D/cc-PVDZ level (which show similar HOMO maps to most cases of H atom#1-11, and 13 in Table S3 -4) and the structures for the cases of H atoms # 12, 14, and 15 (which are somewhat longer than the typical H-bond distance) are considered in this figure. The calculations were performed using GAUSSIAN09 suite of programs 3 .
Computational Results

Orbital overlaps between Clˉ and the H-Cali moiety in the HOMOs.
Clˉ···H-CH3
DFT-SAPT results
The symmetry adapted perturbation theory calculations using density functional theory (DFT-SAPT) were performed for component-wise analyses of the interaction between Clˉ and methyl group: Ees (electrostatic energy), For investigating the angle-dependence of long range H-bonding-like interactions, we also conducted calculations for CH4···Clˉ with different Clˉ···Hx-C angles (θ). For each system, only the interaction angle was fixed, while other parameters were optimized at the B97D/aVDZ level. The Clˉ ···Hx and Hx-C distances are shown in Table S3 -2. 
QTAIM results
The quantum theory of atoms in molecules (QTAIM) analysis was used to determine the presence of bond critical The relating distances and angles and QTAIM topological parameters for Clˉ···Hx interaction of the CH4-Clˉ and NH3CH3 + ···Cl models are shown in Table S3 -4. All the QTAIM computations were performed with AIMALL package 10 with .wfx and .fchk files generated in Gaussian 3 used as the input. As can be seen from Table S3-4 results, all of Clˉ···Hx H-bonding-like interactions in models systems are non-covalent (from the Tables S3-4 and S3-5 in the Supporting Information).
Meanwhile, the combined curvature at the BCP is very flat with closed shell (electrostatic) type of bonding 13 . On the other hand, negative and positive values of H(r) for H-bonds imply the covalent and electrostatic nature of the corresponding H-bonds, respectively. The positive values of H(r) for C-H..Clˉ BCP in our models has been associated with a dominant electrostatic contribution (see Tables S3-4 and. S3-5 in the Supporting Information).
Therefore, as can be seen from Tables S3-4 ), their Laplacians (∇ 2 ρ (r), e/a.u 5 ), electronic energy densities H(r) and the -G(r)/V(r) ratios at the Clˉ···Hx BCPs are calculated at the B97D/aVDZ level.
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